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Abstract
Digital transformation is increasingly affecting many aspects of the world 
economy. It is boosting economic growth, has an impact on foreign direct 
investments and increases international trade. Hence, the aim of the paper is to 
analyse digital transformation in relation with the economic cooperation between 
Western Balkan economies. In order to do so, we construct two indicators: the 
harmonised index of economic cooperation among Western Balkan economies and 
the indicator of digital transformation convergence. The results indicate a rising 
trend of economic cooperation amongst Western Balkan countries, with 
cooperation dominated by foreign trade. Even though Western Balkan countries 
have experienced an increased digital transformation convergence, they are still 
lagging behind the EU in the use of digital technologies. Hence, placing more 
emphasis on digital transformation could potentially boost the region’s GDP and 
thus economic cooperation among them.
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1. Introduction
Digital transformation has affected all the countries in the world. It has changed the 
way business is conducted, people’s habits and it has increased the availability of 
products and services.4 At the same time the process of digitalisation is viewed as 
one of the drivers of economic development. It has macroeconomic, sectoral, and 
microeconomic effects, but it may also boost regional economic cooperation.
Western Balkan countries are still lagging behind more developed post-transition 
countries and they need a stronger push in order to catch up. Since existing 
research has indicated a positive relationship between digitalisation and GDP (e.g. 
Kabaklarli and Atasoy, 2019; Czernich et al., 2011; Roller and Waverman, 2001), 
one of the sources for a stronger development in the Western Balkans might be 
increased digitalisation. More precisely, an increased digital transformation across 
the Western Balkan region could increase their GDP growth and thus increase 
economic cooperation between the countries in the region (Minges, 2015; Duttaray 
et al., 2008; Barrell and Pain, 1996).5 Digital transformation should also improve 
the region’s attractiveness and increase investments from both the EU’s private 
sector and international financial institutions.
The goal of the paper is to analyse the digital transformation in relation with the 
economic cooperation between the Western Balkan economies. More precisely, we 
aim to analyse trends in digital convergence amongst Western Balkan economies, 
the dynamics of economic cooperation between them as well as to discuss the 
impacts of digital transformation on economic cooperation among the analysed 
countries. The main hypothesis of this research is that, along with the process of 
digital convergence between Western Balkan countries, there is a strengthening of 
economic cooperation between them. The research includes the following countries: 
Albania, Bosnia and Herzegovina, Croatia, Kosovo, Montenegro, North Macedonia 
and Serbia. The reference period of the research is from 2007 to 2017. In order to 
achieve this, two indicators were constructed and analysed: the harmonised index 
of economic cooperation among Western Balkan economies and the indicator of 
digital transformation convergence. In order to construct the harmonised index of 
economic cooperation, we use data on bilateral merchandise trade flows, foreign 
direct investments (FDI), and tourist arrivals among Western Balkan economies, 
while for the calculation regarding the digital transformation convergence indicator, 
we use various digitalisation variables.
4  However, it is also affecting existing jobs, equality and resource efficiency.
5  Since GDP growth and economic cooperation are endogenous, there is also a reversed causality 
between them, meaning that increased economic cooperation also increases region’s GDP (Liu et al., 
2002; Hsiao and Hsiao, 2006; Gries and Redlin, 2012).
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Systematic empirical research on the digital convergence for Western Balkan 
countries, especially those relating digitalization to economic cooperation, was not 
previously conducted. The contribution of this paper to literature is to gain new 
scientific knowledge on the digital transformation process and its contribution 
to economic cooperation using the sample of the Western Balkans. Despite the 
limited geographic scope, motivation for contributing to literature stems from 
the significance of digitization for small open economies and its contribution to 
economic cooperation among countries.
The rest of the paper is organised as follows. The next section briefly surveys the 
literature on the effects of digital transformation on the economy, section 3 gives 
an overview of the methodology applied in the research, while section 4 analyses 
the results. In section 5, the focus is on the discussion on the results, while the last 
section gives conclusions of the paper.
2. Literature review
The effects of the digitalization process on various macroeconomic variables 
over the last 20 years stimulated a significant interest of researchers. Along with 
the development of digitalisation measurement methodology (Lehr et al., 2006; 
Katz and Koutroumpis, 2013; Kotarba, 2017), the effects of the digitization 
process on inflation (Yi and Choi, 2005), employment (Katz et al., 2010; Degryse, 
2016; Aubert-Tarby et al., 2018; Gómez-Plana and Latorre, 2019), productivity 
(Majumdar et al., 2009; Dedrick et al., 2013), foreign direct investment (Choi, 
2003) and service trade (Freund and Weinhold, 2004; Choi, 2010) have been 
investigated. Still, most of the research has been devoted to the impact of 
digitalisation on economic growth and broadband penetration as one of the most 
frequently used proxies for the digitalisation of the economy.
The impact of digitalisation on economic growth has been found to be mostly 
positive, but the impact varies depending on the degree of development of the 
analysed countries. Minges (2015) reviews several studies on the broadband 
internet connectivity and concludes that, regardless of the methodology applied, 
broadband internet has had a positive impact on the GDP. However, the size of the 
impact is different for countries of different levels of development: a 10 percent 
increase in fixed broadband penetration would increase the GDP per capita 
between 1.4 and 3.2 percent in developing economies and between 0.9 and 1.5 
percent in developed economies. Czernich et al. (2011) analysed OECD countries 
and confirmed a statistically significant correlation between the broadband 
penetration and economic growth. Roller and Waverman (2001) examined how 
the telecommunication infrastructure in 21 OECD countries and 14 non-OEDC 
countries affected the economic growth. Their results suggest that investments in 
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the infrastructure of telecommunication could have a higher impact on the growth 
in OECD countries than in less-developed non-OECD countries. Arvin and Pradhan 
(2014) also showed that there is a significant impact of broadband penetration 
on the economic growth in G20 countries, while on the other hand, in emerging 
economies there is a reverse causality and higher economic growth leads to a higher 
broadband penetration. The empirical work that was conducted using panel data 
for the ASEAN countries from 1998–2011 suggests that the broadband penetration 
has a significantly positive relationship with GDP growth (Ng et al., 2013). On the 
other hand, the impact of digital technologies on the economic growth in MENA 
countries is very limited and the impact depends on the decision makers (Ghosh, 
2017). In sub-Saharan Africa, due to the lack of ICT skills, this impact is almost 
negligible (Haftu, 2019). As an important determinant of the rate of economic 
growth in sub-Saharan Africa occurs a mobile cellular phone expansion (Lee et al., 
2012). Inferior results for less developed countries might be connected with the 
lower penetration of broadband internet and other forms of digitalisation in those 
countries. Most studies argue that a certain threshold of broadband penetration is 
needed for the effect of fixed broadband to be noticeable (Minges, 2015). In that 
context, Koutroumpis (2009) suggests that for a significant impact on the growth, 
a critical mass in broadband penetration is 30 percent. These nonlinear effects are 
present in Scandinavian countries, which enjoy higher returns from their increased 
broadband participation. Similarly, Gruber and Koutroumpis (2011) concluded 
that the impact of mobile telecommunications on the economic development is 
smaller for countries with a low mobile penetration, which is usually the case in 
low-income countries. The authors find that in low-income countries the mobile 
telecommunications contribution to the growth of GDP is 0.11 percent, while for 
high-income countries the contribution is 0.20 percent. 
It is not only the broadband internet but also more broadly defined information 
and communications technology (ICT) that have a positive impact on the GDP. 
Yousefi (2011) concludes that ICT plays a major role in the growth of high and 
upper-middle income groups, but fails to contribute to the growth of the lower-
middle income group countries. The author concludes that, contrary to previous 
studies, such findings suggest that the level of investment in ICT is not the cause 
of slow growth in lower-middle income countries. Choi and Yi (2018) examine the 
effect of internet (the number of internet users per 100 persons) on the relationship 
between R&D expenditure and economic growth using the dataset covering 105 
countries over the period 1994–2014. They argue that the positive effect of the 
R&D expenditure on economic growth is further strengthened by the internet. More 
precisely, the interaction between R&D expenditures and the internet proves to be 
an important factor for explaining the growth of GDP. 
Global economic downturn in 2008 affected also investments in ICT. Since 
investments in ICT are related to GDP growth, Castaldo et al. (2018) argue, based 
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on the research of panel data of 23 OECD countries during 1996–2010, that in times 
of crisis decision makers should encourage investments in ICT. However, it is not 
only the time of crisis when researchers advocate public investments in ICT. Gruber 
et al. (2014) analysed costs and benefits from broadband adoption in the EU and 
argued that, since benefits outweighed the investment costs and since the private 
sector is often reluctant to invest in broadband infrastructure due to high initial 
costs and long payback periods, there is a rationale for the public sector to subsidize 
investments in the broadband infrastructure. Majumdar et al. (2009) suggested that 
the government support in encouraging the deployment of broadband technologies 
generates the potential for increased productivity for the deploying firms. 
Even though research studies are mainly focused on the impact of ICT on GDP 
growth, some attention is devoted to the impact on employment, international trade 
and FDI. Kolko (2012) examined broadband expansion and local economic and 
employment growth in the US during 1999-2006 and compared areas with a higher 
and a lower growth in broadband availability. The findings indicate a positive 
relationship between broadband expansion and employment growth. However, 
the author argued that local residents do not necessarily profit from increases in 
employment induced by broadband expansion as areas with faster broadband 
expansion experienced no greater increases in employment relative to other areas. 
Crandall et al. (2007) estimated the effect of broadband penetration on output and 
employment using data for the 48 US states over the 2003-2005 period. They 
found that for every 1 percent increase in broadband penetration, employment 
was projected to increase by 0.2-0.3 percent, while the strongest effect was found 
for manufacturing and services industries. However, not all studies showed the 
positive effects of digitalisation on employment. The thing is that digitalisation, 
besides creating tremendous opportunities, poses new challenges to employers 
and employees (De Groen et al., 2017). In that context, Degryse (2016) discusses 
the negative impact of digitalisation on the workforce. He says that the digital 
revolution seems to reveal large inequalities between the low-income and the top of 
the market workers who are able to enjoy and profit from digital instruments much 
more than low-income workers. 
Regarding the impact of ICT on international trade, by using the unbalanced panel 
of 175 countries in the period 2000–2013, Gnangnon and Iyer (2018) show that 
increasing internet usage should improve countries’ integration into the world trade 
in commercial services market. Bai (2019) argues that the increase in the adoption 
of the internet should boost country’s exports, especially in export of ICT-enabled 
services. Similar results for the impact of ICT on international trade can be found 
in Lin (2015), Barbero and Rodriguez‐Crespo (2018) and Rodríguez-Crespo and 
Martínez-Zarzoso (2019), while evidence of the impact of internet diffusion on FDI 
holdings can be found in Lee (2016).
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Besides the effects on the aggregate level, ICT also has a positive impact on 
the micro level. Grimes et al. (2012) found that broadband adoption boosted 
firm productivity by 7–10 percent. Majumdar et al. (2009) also found a positive 
statistically significant correlation between the level of broadband deployment 
and the productivity of firm deploying broadband technology. In a recent study, 
Haller and Lyons (2019) explored the relationship between DSL broadband 
services and the productivity of a firm. They used firm level data from nine sub-
sectors within the services and distribution sectors and did not find significant 
productivity effects when all sectors were taken into account. On the other hand, 
they found statistically significant positive effects of DLS broadband services on 
the firm’s total factor productivity in ICT and administrative and support services 
sub-sectors.
Research on digitalisation in Central, Eastern and South-Eastern European countries 
is relatively scarce. Digital cooperation in transition countries is mainly focused 
on exchanging information with the help of using ICT and overcoming the cross-
border barriers (Arouja, 2015). Piatkowski (2006) analysed the potential of ICT 
for faster convergence of the income level between eight transition economies and 
the EU-15 and the US. Results show that ICT contributed to a faster GDP growth 
and managed to augment convergence of the Czech Republic, Hungary, Poland, 
and Slovenia with the EU-15. On the other hand, Romania, Russia, Slovakia and 
Bulgaria are still lagging behind. Since more developed European countries have 
significantly better digital infrastructure than European post-transition countries, 
they are providing the technology to post-transition countries. However, living 
standards and the laws of a particular country can be a huge barrier for the further 
development of digitalisation and cooperation (Zoroja, 2011).
Countries in the Western Balkan region are lagging behind the more developed 
European countries when it comes to digital transformation (Mondekar, 2017). 
Since there are, to the best of our knowledge, no studies dealing with digitalisation 
convergence of Western Balkan countries, especially those relating digitalisation to 
economic cooperation, the rest of the paper is devoted to analysing those issues.
3. Methodology
3.1. Research instrument
In order to analyse economic cooperation and digital transformation between 
Western Balkan countries, we rely on the secondary data acquired from different 
sources. For the analysis of the economic cooperation we use international databases 
Eurostat COMEXT, wiiw FDI Database, World Tourism Organisation, the Kosovo 
Agency for Statistics and World Bank World Development Indicators, while for the 
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analysis of digital transformation we use International Telecommunication Union 
World Telecommunication/ICT Indicators (WT/ICT) database.
3.2. Statistical methods
In order to measure the extent of economic cooperation between the economies in 
the region, we use a harmonised index of economic cooperation. The calculation 
of the harmonized index is based on the methodology applied in the paper Broz et 
al. (2015). However, unlike their index, which measures the economic cooperation 
between Croatia and the economies in the region, we measure the bilateral 
cooperation between all the economies in the region. In our framework, economic 
cooperation includes regional foreign trade, FDI and tourism. By using these 
three fields of cooperation, we are able to analyse trends in economic cooperation 
between the economies in the region. 
In order to construct the index of economic cooperation, it is first necessary to 
calculate cooperation indices for individual fields (foreign trade, FDI, and tourism), 
which are then incorporated into the harmonized index of economic cooperation, 
with the weight of each cooperation index proportional to its monetary share in 
total cooperation.
For the calculation of the cooperation index in the field of foreign trade, we use the 
values of exports from an individual economy in the region to the other economy in 
the region in a respective year. Then the exports from all economy pairs are added 
together to come up with the total regional trade in a respective year. A similar 
procedure is followed for other fields: for FDI we use the sum of all foreign direct 
inflows from one economy in the region to the other economy in the region, and for 
tourism we use the sum of all arrivals of tourists from one economy in the region 
to the other economy in the region. The calculation of the individual cooperation 
indices (CI) hence corresponds to the base index formula:
CI =
y




where yt represents the monetary value of regional trade and FDI, as well as tourist 
arrivals in year t, while yb denotes the corresponding value in the base year (2007). 
The increase in the indices represents the increase in regional cooperation.
For the purpose of calculating the harmonized index of economic cooperation, 
which includes all fields, we need to construct weights for each specific field. 
Ideally, in order to construct weights, we should have monetary values for all 
the variables. However, since the data for earnings from regional tourists is not 
available, we had to estimate it from the total earnings from tourism using regional 
tourist arrivals. First, we calculated the share of regional tourists in all tourist 
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arrivals, and then we multiplied this share with the total earnings from tourism for 
all economies, which gave us the estimate of regional earnings from tourism.6 After 
we had obtained all three monetary values, we were able to construct the weights of 
the individual categories of economic cooperation:
w =  
∑
, i = 1, 2, 3; 2007, …, 2017  
 
(2)
where mit stands for the monetary values of regional trade, FDI, and tourism. The 
sum of all three weights is 1.
The harmonised index of economic cooperation is then calculated as follows:
HIEC =  ∑ , 2007, …, 2017  (3)
In other words, we weighted the developments in the individual cooperation indices 
with their share in total regional economic cooperation. Again, the increase in the 
index represents the increase in the regional economic cooperation.
In order to measure the convergence of Western Balkan economies in digital 
transformation, we use the coefficient of variation7 for various proxies of digital 
transformation using the data for individual economies for the period from 2007 to 
2016:
= 2007, …, 2016  
 
(4)
where σt stands for the standard deviation, and μt for the average of a variable 
that represents the digital transformation of the economies in the region. The 
coefficient of variation in our case measures to what extent individual economies 
differ in digital transformation indicators from the regional average. We calculated 
the coefficient of variation separately for every year across the economies in the 
sample for every variable. The decrease of the coefficient of variation through 
time implies that the variability between the economies in the region is reduced 
and hence the degree of digital convergence between them has increased. In other 
6 The calculations are made under the assumption that tourists from all countries on average spend the 
same amount of money on tourist visits in the analysed countries in the region. However, countries 
in the region have lower GDP per capita than Western European countries, and hence it is expected 
that tourists from the region spend less than tourists from Western Europe, which means that we 
overestimated the total regional earnings from tourism. However, since tourists from the region 
represent on average 19 percent of all tourist arrivals in the region and tourists from the region 
together with other tourists from South-eastern and Eastern Europe represent the majority of tourist 
arrivals in most countries of the region, the bias should be negligible. 
7  Coefficient of variation shows the extent of variability in relation to the mean of the variable and it 
is used when there are large differences in means (over time), which is the case in our dataset.
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words, as the coefficient of variation enables us to track to what extent individual 
economies diverge in percentage terms from the average regional value of a certain 
digital transformation indicator, the lower value of the indicator thus suggests 
a more intense digitalisation convergence in the region. Thus, for example, in an 
extreme case, if the value of a coefficient of variation for the share of internet users 
in the population in a given year is 0, this would suggest that all Western Balkan 
economies have the same share of internet users in that year.
Since we are using several different variables for the analysis of digital convergence, 
in order to come up with a single measure of convergence, we constructed a 
weighted digital convergence indicator. For parsimony, weights are the same for all 
individual variables (since we have eight variables, the weight equals 0.125). The 
weighted digital convergence indicator is then calculated as:
  (5)
where CVit stands for the coefficient of variation of different digitalisation variables 
and wi for weight of each variable. Again, the decrease implies that the degree of 
digital convergence between the economies in the region has increased. 
4. Empirical data and analysis
4.1. Data
For measuring economic cooperation, we use three prominent parts of the balance 
of payments: foreign trade, FDI and tourism. More precisely, we use data on 
bilateral merchandise trade flows, foreign direct inflows and tourist arrivals among 
Western Balkan economies as well as total earnings from tourism. Data on bilateral 
merchandise trade flows come from the Eurostat COMEXT database, data on foreign 
direct inflows come from wiiw FDI Database, data on tourist arrivals come from 
World Tourism Organisation and the Kosovo Agency for Statistics, while data on 
earnings from tourism come from World Bank World Development Indicators. Data 
on foreign trade, foreign direct inflows and earnings from tourism are expressed in 
Euros, while the data for tourism is expressed in the number of tourist arrivals.
Variables representing digital transformation include fixed-telephone subscriptions 
per 100 inhabitants, mobile-cellular subscriptions per 100 inhabitants, fixed 
broadband subscriptions per 100 inhabitants, a percentage of the population covered 
by a mobile-cellular network, internet users (percentage), international internet 
bandwidth per internet user, estimated proportion of households with a computer 
and estimated proportion of households with internet access at home. The data for 
proxies for digital transformation are taken from the WT/ICT database. 
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We analysed the following countries: Albania, Bosnia and Herzegovina, Croatia, 
Kosovo, Montenegro, North Macedonia and Serbia. The period of analysis is 2007–
2017.
4.2. Economic cooperation of Western Balkan economies
The values of the harmonised index of economic cooperation suggest an uneven, 
but rising trend of economic cooperation amongst Western Balkan economies 
(Figure 1 and Table 1 in the Appendix). The increasing cooperation in the first year 
was brought to a halt by the global economic downturn in 2008. After a strong 
decline in 2009, the economic cooperation recovered already in 2010 and continued 
with a gradual increase until 2017 with a halt in 2013 due to the recession which 
most of the countries in the region had experienced in the previous year. 
As described in the previous section, the contribution of foreign trade, FDI, and 
tourism to the overall economic cooperation in the region was assessed using the 
relative weights of these three activities in the index.8 The cooperation amongst 
these economies is dominated by foreign trade, with its share in overall cooperation 
standing at 73.2 percent in 2017. Compared to trade, cooperation through tourism 
and especially through FDI in the region is relatively weak, with their share in 
economic cooperation amounting to 25.0 and 1.8 percent, respectively. Still, the 
share of tourism has been modestly rising through the years on the expense of trade, 
but it is a long way before tourism might close the gap with trade. On the other 
hand, the modest shares of tourism and FDI in the overall economic cooperation 
reveal a currently untapped potential for further development, which, among other 
things, could be further enhanced by an increased digital transformation of these 
economies. Since digital transformation might increase productivity and the growth 
of GDP (Oliner and Sichel, 2000; Yousefi, 2011) and a higher development might 
induce increased economic cooperation between countries (Venables, 2003), further 
digital development of the Western Balkan economies could boost economic 
cooperation between them, especially in the field of tourism.9
8 The research subject is of particular importance for encouraging the development of economic 
cooperation between Western Balkan countries. Although economic cooperation exists in some other 
areas, such as labour-related migrations, portfolio capital, and factor income flows, it is primarily 
reflected in the areas of foreign trade, FDI and tourism that contribute most to the creation of demand 
for domestic products and affect the increase of economic activity, production value and living 
standards. It is therefore estimated that the research on economic cooperation between Western 
Balkan countries in these areas is of utmost importance. In addition, it should be added that bilateral 
data on some other variables such as work-related migrations, portfolio capital, and factor income 
flows are not available, and we could not include them in the calculation of the harmonized index 
of economic cooperation. However, it would be reasonable to expect that they too follow the same 
general trend outlined by the index of economic cooperation.
9 Since ICT provides easier access to information about tourism destinations and products, advancement 
of ICT coupled with the increase in GDP might lead to an increase in regional tourist arrivals.
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Figure 1: Index of economic cooperation for the economies in the region, with 
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Trade (left scale) Tourism (left scale)
Foreign direct investments (left scale) Index of economic cooperation (right scale)
Shares in total cooperation, in %
Notes: Index of economic cooperation – 2007 = 100; shares in total cooperation – in %.
Source: Authors’ calculations
On the level of an economy, the contribution of individual economies is not 
equal. The largest contribution to economic cooperation among Western Balkan 
economies comes from Serbia (29.4 percent) and Croatia (24.7 percent). They are 
followed by Albania (17.7 percent)10 and Bosnia and Herzegovina (14.8 percent). 
North Macedonia, Montenegro and Kosovo have a relatively small contribution 
to the harmonised index of economic cooperation, mainly due to the smaller 
size of these economies. Thus, the joint share of these economies in the index of 
cooperation is 13.4 percent. Even though the contribution of some economies is 
relatively small to the index, cooperation between neighbouring countries is 
important, which signals the potential for the spillover effect, including a spillover 
of the digital transformation process. However, a potential spillover of the digital 
transformation process between Western Balkan countries might not be the only 
outcome. Increased digital transformation across the Western Balkan region could 
also improve the region’s attractiveness and increase investments from other parts 
of Europe and the world.
10 It is interesting to note that a relatively high share of Albania in regional cooperation is mainly due to 
the estimated revenues from tourism, which mainly come from tourists from Kosovo. Tourists from 
Kosovo to Albania comprise the largest share of the total number of regional tourists.
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4.3. Digital convergence of Western Balkan economies
Western Balkan countries, like most other regions in the world, are experiencing 
a digital transformation measured by the use of fixed-telephones, mobile-cellular 
telephones, computers and internet. While fixed-telephone subscriptions are 
dropping, the use of mobile-cellular telephones, computers and internet have 
increased over time (Figure 2 and Table 2 in the Appendix). 
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However, when compared with other European11 and CIS12 countries, the Western 
Balkan countries are still lagging behind in the use of digital technologies. CIS 
countries exchanged fixed-telephones with mobile-cellular telephones, while 
Europe is leading with the possession of computers and the access to and use of the 
internet. Even though Western Balkan countries are lagging behind, it is important 
to analyse the degree of convergence in digital transformation between them in 
order to assess the future prospect for the region. 
Our measures of digital convergence between Western Balkan economies, which 
show to what extent individual economies differ in digital transformation indicators 
from the regional average, indicate an increase in the convergence of the region 
in all indicators (Figure 3 and Table 3 in the Appendix). However, there are still 
pronounced differences between indicators, since the intensity of the digital 
transformation convergence is different for each digital transformation indicator. 
The convergence is particularly pronounced in the percentage of the population 
covered by a mobile-cellular network, the share of internet users, the proportion 
of households with internet access at home and fixed broadband subscriptions per 
100 inhabitants. Although with a somewhat lower intensity, other indicators also 
confirm the convergence process.
The convergence process has been especially intense in fixed broadband 
subscriptions per 100 inhabitants. An initial average deviation of individual 
economies from the regional average of fixed broadband subscriptions per 100 
inhabitants amounted to more than 160 percent of the average revealing large 
differences between Western Balkan economies. As fixed broadband subscriptions 
in all Western Balkan economies increased substantially over the observed period, 
by 2016 this deviation decreased to just about 30 percent of the regional average. 
The convergence among Western Balkan economies is almost complete in the 
percentage of population covered by a mobile-cellular network, which means that 
the coverage of a mobile-cellular network is very similar in the region, regardless 
of the economies’ individual level of development. 
11 Europe includes all the EU members, but also Western Balkan and other European countries. Since 
the data on regions are given in aggregate, it was not possible to extract Western Balkan countries 
and show data for the rest of European countries. However, since the EU is much larger and more 
advanced than countries in our sample, the bias should be minimal.
12 CIS countries include Armenia, Azerbaijan, Belarus, Kazakhstan, Kyrgyzstan, Russian Federation, 
Tajikistan, Turkmenistan and Uzbekistan.
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Figure 3: Digital transformation convergence – individual indicators, measured by 
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Notes: Scale is in %; 0 indicates complete convergence; the larger the coefficient of variation, the 
larger the divergence between Western Balkan economies in a given year.
Source: Authors’ calculations
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The decreasing values of the weighted digital transformation indicator over time 
indicate that Western Balkan economies have indeed experienced an increased 
digital transformation convergence (Figure 4 and Table 4 in the Appendix). 








2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Notes: Scale is in %; 0 indicates complete convergence; the larger the coefficient of variation, 
the larger the divergence between Western Balkan economies in a given year.
Source: Authors’ calculations
5. Results and discussion
The transition period in Western Balkan countries has been marked by the 
processes of restructuring, privatization, liberalization and economic integration 
into international goods and capital flows. Despite the existence of many common 
features in the economic structure of the observed countries, approaches to these 
processes and an adaptation to new economic and market circumstances still differ 
significantly amongst the analysed countries. This is partly due to the existing 
inequalities at the level of economic development, where the dynamics and capacity 
for implementing structural and institutional reforms of the economies in these 
countries are different (Buturac, 2013). The integration and globalization processes 
additionally emphasize the importance of economic cooperation of the Western 
Balkan countries, all in order to strengthen the international competitiveness of 
these countries and to achieve stronger economic growth.
In this study we observed trends in economic cooperation between Western Balkan 
countries, as well as in digital convergence. The results show that economic 
cooperation between Western Balkan countries increased, with foreign trade 
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still being the most important contributor. Since existing research shows that 
economic cooperation is important for economic growth (Ng and Yeats, 2003), 
the advancement of economic cooperation between Western Balkan countries 
might draw the region towards higher levels of economic development. Trends 
are also similar for digital convergence – it increased significantly during the 
analysed period. We assume that this outcome is mainly the result of the overall 
technological progress in these economies, as there were no formal initiatives aimed 
at promoting a harmonized and standardized approach to digital transformation. 
Thus, as individual technologies are being deployed and used, economies exhibit 
more convergence both in individual value of coefficients of variation, and in the 
overall measure of digital transformation convergence. 
However, can we claim that digital convergence of the Western Balkan economies 
that occurred during the analysed period is related to the increase in regional 
economic cooperation? By comparing Figures 1 and 4 we can state that the digital 
transformation convergence is positively correlated with economic cooperation. 
This correlation does not necessary imply causality between these two variables. If 
digital transformation and economic cooperation occur simultaneously, it does not 
necessarily mean that one is the cause and the other is the consequence. However, 
the conclusions drawn are under the assumption that, at least to some extent, 
there is a causation between the digital transformation and economic cooperation. 
Thus, placing more emphasis on a harmonized cross-country approach to digital 
transformation could potentially boost economic cooperation in the future. The 
benefits of an increased digital transformation and convergence of the region 
would thereby not be limited just to the increased economic cooperation, but they 
could also be materialized in terms of an increased economic growth of individual 
Western Balkan economies. 
This research contributes to the literature in several ways. Firstly, we augmented the 
methodology for calculating the harmonised index of economic cooperation. In this 
way we were able to analyse economic cooperation between all the economies in the 
region and discuss trends in cooperation and weight of each component of the index. 
Secondly, we used a coefficient of variation as a measure of convergence of Western 
Balkan economies in digital transformation and constructed a weighted digital 
convergence indicator in order to come up with the single measure of convergence. 
Hence, we were able to track to what extent individual economies diverge from the 
average regional value of a certain digital transformation indicator as well as to track 
the combined convergence of the region. Thirdly, we inferred from the developments 
of these two measures the possible effects of digitalisation on the economic cooperation 
of Western Balkan economies. And finally, due to the fact that the contributions of 
digitalisation are not only of a financial or economic nature, but also have social and 
political implications, the results obtained in this research can be a good basis for 
further research not only in economics but also in some other research areas. Broader 
social implications of the results obtained have particular significance just for Western 
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Balkan countries primarily because of their relative geographical proximity, language 
similarity, existing social-political relationships and common history.
Even though, to the best of our knowledge, there is no other research that tackles 
together digital transformation and economic cooperation, especially in the Western 
Balkan region, comparison with similar research corroborates our findings. Broz 
et al. (2015) show that economic cooperation between Croatia and countries in the 
Western Balkan region has strongly increased since the beginning of the 21st century 
and that the cooperation is also dominated by foreign trade. Similarly, Mondekar 
(2017) shows that South-East Europe is lagging behind Western economies in terms 
of digital transformation, but with good prospects of catching up. 
6. Conclusion
In this paper we analysed mutual economic cooperation between the Western Balkan 
countries, examined their convergence in digital transformation and discussed the 
relationship between economic cooperation and digitalisation processes. The results 
show an increase in the economic cooperation between the Western Balkan countries, 
measured by the harmonised index of economic cooperation, with trade still being 
the most important component of the index. At the same time, Western Balkan 
countries exhibited strong digital transformation convergence, with the main driver of 
convergence being the overall technological progress in these economies. However, 
when compared with other European and CIS countries, the Western Balkan countries 
are lagging behind in the use of digital technologies. 
Even though digitalisation is not the only driver of economic cooperation, the results 
of the trends are indicative. If, at least to some extent, there is a causality between 
the digital transformation and economic cooperation, the observed increase in digital 
transformation and convergence of Western Balkan countries might have a positive 
impact on the economic cooperation. This implies that increased digital convergence 
through the increase of the overall technological progress could strengthen regional 
economic cooperation and contribute to the economic stability of the region. 
Still, there are some limitations of our research. Primarily due to the lack of data, 
the harmonised index of economic cooperation does not include all economic 
variables, such as remittances, portfolio capital and factor income flows. Hence, 
further development and upgrading the research methodology in areas of economic 
cooperation and digitalisation is needed. Also, other limitations of this research are 
primarily related to the character of the time period covered by the analysis. The 
lack of long-time data series disables deeper insights into the nature of relationship 
between digitalisation process and economic cooperation among countries. In 
addition, it must be highlighted that the analysis was conducted using the data 
only at macro level. This study could not involve a micro level analysis that would 
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ensure deeper insight into the reasons of strengthening economic cooperation 
among Western Balkan countries in the circumstances of the process of growing 
digital convergence among them.
Future research might also tackle the issue of how digitalisation and economic 
cooperation contribute to the economic growth of Western Balkan countries and 
especially whether the Western Balkan countries experienced different effects 
of the digitalisation process on economic growth due to their different economic 
development stages.
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Digitalna transformacija i gospodarska suradnja: slučaj zemalja zapadnog 
Balkana
Tanja Broz1, Goran Buturac2, Miloš Parežanin3
Sažetak
Digitalna transformacija utječe na mnoge aspekte svjetske ekonomije. Ona podiže 
gospodarski rast, utječe na inozemna izravna ulaganja te povećava trgovinsku 
razmjenu. Stoga je cilj ovoga rada analizirati digitalnu transformaciju i gospodarsku 
suradnju između zemalja zapadnog Balkana. Metodologija istraživanja zasniva se 
na dva pokazatelja: harmoniziranom indeksu gospodarske suradnje između zemalja 
zapadnog Balkana i pokazatelju konvergencije digitalne transformacije. Rezultati 
ukazuju na rastući trend gospodarske suradnje između zemalja zapadnog Balkana, s 
tim da u suradnji dominira vanjska trgovina. Iako su zemlje zapadnog Balkana 
iskusile povećanu konvergenciju u digitalnoj transformaciji, one i dalje zaostaju za 
EU u upotrebi digitalnih tehnologija. Stoga, stavljanje naglaska na digitalnu 
transformaciju bi potencijalno moglo povećati regionalni BDP i time gospodarsku 
suradnju između zemalja zapadnog Balkana. 
Ključne riječi: digitalna transformacija, regionalna gospodarska suradnja, zemlje 
zapadnog Balkana
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Appendices
Table 1: Index of economic cooperation for the Western Balkan economies and 
shares of individual economic sectors in the index
Year





trade in total 
cooperation 
(in %)
Share of tourism in 
total cooperation 
(in %)
Share of FDI in 
total cooperation 
(in %)
2007 100.0 70.2 20.1 9.6
2008 115.3 74.3 22.1 3.6
2009 95.1 73.0 25.0 2.0
2010 103.3 74.3 22.4 3.3
2011 115.7 75.8 22.1 2.1
2012 117.5 74.2 23.1 2.7
2013 117.6 75.1 23.4 1.5
2014 122.9 74.5 24.1 1.3
2015 131.1 70.6 25.8 3.6
2016 147.4 69.4 28.5 2.1
2017 157.7 73.3 25.0 1.8
Source: Authors’ calculations
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Table 3: D
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2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
W
eighted digitalisation convergence
55.2
53.0
45.6
39.6
34.2
30.5
28.9
29.3
27.7
27.1
Source: A
uthors’ calculations
